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[1. TOXICOLOGY ONE-LINERS AND CONCLUSIONS
These pages contain summaries only. Individua worksheets may contain additiona effects.
COMBINED, RAT

** 113; 174365; “104-Week Combined Chronic Dietary Toxicity and Oncogenicity Study in Rats with
D23417; (J.L. lvett; Covance Laboratories Inc., Vienna, VA; Study ID. Covance 798-229; 3/19/99);
Sixty Sprague-Dawley rats/'sex/group received 0, 20, 80 or 160 (femaes only) or 200 ppm (maes only)
of D2341 Technica (lot no. PP159945, purity: 92.5%) in the diet for 104 weeks ((M): 0, 1.0, 3.9 or 9.7
mg/kg/day, (F): 0, 1.2, 4.8, or 9.7 mg/kg/day). Mean body weights for the high dose animas were less
than those of the controls for the first year with the greatest difference after 13 weeks of treatment
(p<0.05, (M) 95.2% of control, (F) 90.6% of control). There were no treatment-related effects upon
survivability. By the end of the study, the mean body weights were not significantly affected by the
trestment. Mean food consumption was only minimaly affected by the trestment during the first 6 months
of the sudy. Hematologicaly, the mean rbc counts and hemoglobin and hematocrit vaues for the 160
ppm femaes were lower than those of the controls during the first year of the study (p<0.05).
Extramedullary hematopoiesis was minimally increased in the adrend cortex, liver, and spleen of the high
dose femaes over that of the controls. Likewise, there was increased pigment in the snusoida cells of the
liver and in the spleen of these animas. For the maesin the 200 ppm group, the mean cholesteral level
was lower than that of the control throughout the study (p<0.05 through week 78) and an increased
incidence of chronic inflammation of the pancreas and an increased incidence and severity of spongioss
hepatis in the liver were noted. However, the clinica results did not reved any concomitant effects related
to the functioning of the pancreas or liver. No adver se effect indicated. The maximdly tolerated dose
was not attained. However, the selected doses were credibly derived from the results of the 90-day
subchronic study. By al consderations, the animals gppeared to adapt to the presence of the test materia
inther diet over the time course of the study. No oncogenicity apparent. Chronic NOEL: (M/F) 80
ppm ((M): 3.9 mg/kg/day, (F): 4.8 mg/kg/day) (based upon lower mean body weights for the 200 ppm
males and the 160 ppm femaes, the hematologica effects noted for the 160 ppm femdes); Study
acceptable. (Moore, 7/14/00)

CHRONIC TOXICITY, RAT
See Combined, Rat
CHRONIC TOXICITY, DOG

** 110; 174337; “One Y ear Dietary Toxicity Study in Dogs’; (E.I. Goldentha; MPI Research,
Mattawan, MI; Study ID. 399-192; 1/20/99); Five beagle dogs/sex/group received 0, 40, 400 or 1000
ppm of D2341 Technica (lot no. PP159981B, purity: 92.4%) in the diet for 1 year (M: O, 1.01, 8.95,
23.9 mg/kg/day, F: 0, 1.05, 10.4, 29.2 mg/kg/day). There were no treatment-related effects noted for
clinica sgns or mean body weight. Red blood cdll counts were reduced throughout the study in
conjunction with lower mean hemoglobin and hematocrit for the 1000 ppm trestment group (p<0.05 or
p<0.01). Mean corpuscular volume was increased for the 400 ppm treatment group (p<0.05 or
p<0.01), more than even the 1000 ppm group. Mean platelet count was greater for the 400 and 1000
ppm groups (p<0.05 or p<0.01). Likewise, the mean number of reticulocytes in relation to the number of
red blood cells was increased in a dose-related manner for the two higher treatment groups (p<0.05 or
p<0.01). Mean total serum bilirubin was increased for both of these groups (p<0.05 or p<0.01).
Higtologicaly, these effects on the red blood cedlls and platelets were confirmed by the increased incidence
and severity of myeloid hyperplasia noted in the bone marrow of the 400 and 1000 ppm treatment
groups. In addition, trace levels of pigment were noted in the kidneys and liver of these animas. No
adver se effect indicated. NOEL: (M/F): 40 ppm (M: 1.01 mg/kg/day, F: 1.05 mg/kg/day) (based
upon myeloid hyperplasia and a dose-related decrease in numbers of erythrocytes and increased numbers
of platelets and level of serum hilirubin in the 400 and 1000 ppm treatment groups). Study acceptable.
(Moore, 6/27/00)

ONCOGENICITY, RAT
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See Combined, Rat
ONCOGENICITY, MOUSE

** 111; 174335; “78-Week Dietary Oncogenicity Study in Mice with D2341"; (J.L. Ivett; Covance
Laboratories Inc., Vienna, VA; Study No. 798-230; 3/18/99); Fifty CD-1 mice/sex/group were treated
inthediet with 0, 10, 100 or 175 (femaes) or 225 ppm (males) of D2341 Technicd (lot no. PP159945,
purity: 92.5%) for 18 months (M: 0, 1.5, 15.4, 35.1 mg/kg/day, F: 0, 1.9, 19.7, 35.7 mg/kg/day). There
was no treatment-related effect on surviva or clinicad sgns. Mean body weights for the high dose maes
were less than those of the controls up through 26 weeks (p<0.05, week 26: 93.6% of control). The
mean body weights for the high dose femaes were less than those of the controls throughout the study
(p<0.05, week 79: 93.1% of control). Food consumption was not affected by the trestment. The mean
white blood cell and lymphocyte counts for the 100 and 225 ppm males were less than those of the
controls at 52 weeks (p<0.05). The mean kidney weights were less than those of the controls for the 100
and 225 ppm males and the 175 ppm femaes (p<0.05). The mean liver weight for the high dose maes
was greater than that of the controls (p<0.05). The mean relative kidney weights for the 100 and 225
ppm males, as well, were less than those of the controls (p<0.05). The mean relative liver weights for the
high dose males and females were greater than those of the controls (p<0.05). Microscopic examination
revedled an increased incidence of extramedullary hematopoiesisin the liver of the high dose femaes.
However, there was not awell defined dose-response. Similarly, there was an increased incidence of
hepatocellular adenoma for the high dose males above that of the control (10/48 versus 5/49, p=0.12).
However, this response was not accompanied by an increased incidence or severity in hepatocdlular
hyperplasia and the presence of atered foci and was consdered to incidenta to the treetment. No
adver se effect indicated. Chronic NOEL: (M) 10 ppm (1.5 mg/kg/day) (based upon lower mean
white cell and lymphocyte counts and lower mean kidney weights for the 100 ppm mdes), (F) 100 ppm
(19.7 mg/kg/day) (based upon lower mean body weights and kidney weights for the 175 ppm femaes);
Oncogenicity not evident. Study acceptable. (Moore, 6/29/00)

REPRODUCTION, RAT

** 112; 174338; “ A Two-Generation Reproductive Toxicity Study of D2341 in Rats’; (J.L. Schardein;
WIL Research Laboratories, Inc., Ashland, OH; Study No. WIL-155039; 3/10/99); Thirty
rats/sex/group were dosed in the diet with 0, 20, 80, or 200 ppm of D2341 Technicd (lot no. PP15
9981-B, purity: 92.5%) for two generations. The treatment periods for the FO generation included at
least 10 weeks prior to mating, mating and 3 weeks each of gestation and lactation. At that time, 30 F1
weanlings/sex/group were sdected as parents and treated for at least 10 weeks prior to mating, mating,
and 3 weeks each of gestation and lactation. The mean body weights of the 200 ppm treatment group
were lower for both generations and both sexes (p<0.01). In addition, the mean body weights of the 20
and 80 ppm F1 females and the 80 ppm F1 males were lower than those of the control group (p<0.05 or
p<0.01). Therewere no treatment-related dlinica signs nor effect upon food consumption. The mean
liver weights for the F1 maes in the 80 and 200 ppm groups and the F1 femaes in the 200 ppm group
were lower than that of the contrals (p<0.01). Although the relative weights of some of the organs of the
femaesin the 200 ppm group of both generations were greater than those of the control (p<0.05 or
p<0.010), the effect was related more to the lower mean body weights for that group than for any
gpparent effect on aparticular organ. There were no trestment-related lesions in the microscopic
examination. The reproductive parameters were not affected by the treetment. The only developmenta
effects noted were adightly delayed balanopreputia separation for the males of the 80 and 200 ppm
groups and vagind perforation for the femaes of the 200 ppm group. No adver se effect indicated.
Parental NOEL: < 20 ppm (based upon the lower mean body weights for the 20 ppm F1 females)
(<FO (M) 1.5 mg/kg/day, F1 (M) 1.7 mg/kg/day, FO (F) 1.4 to 3.1 mg/kg/day, F1 (F) 1.4t0 3.2
mg/kg/day), Reproductive NOEL : 200 ppm (no effects noted at the highest dose tested) (FO (M) 15.3
mg/kg/day, F1(M) 17.4 mg/kg/day, (FO (F) 15.6 to 32.8 mg/kg/day, F1 (F) 15.0 to 33.6 mg/kg/day),
Developmental NOEL: 20 ppm (based upon the delayed balanopreputial separation noted for the 80
ppm maes) (FO (M) 1.5 mg/kg/day, F1 (M) 1.7 mg/kg/day, FO (F) 1.4 to 3.1 mg/kg/day, F1 (F) 1.4 to
3.2 mg/kg/day). Study acceptable. (Moore, 7/7/00)
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112; 174338; “A Two-Generation Reproductive Toxicity Study of D2341 in Rats (Supplement to
WIL-155039)"; (J.L. Schardein; WIL Research Laboratories, Inc., Ashland, OH; Study No. WIL-
155040; 3/10/99); Thirty rats/sex/group were dosed in the diet with O, 7.5, 15, or 20 ppm of D2341
Technica (lot no. PP15 9981-B, purity: 92.5%) for two generations. The treatment periods for the FO
generation included a least 10 weeks prior to mating, mating and 3 weeks each of gestation and lactation.
At that time, 30 F1 weanlings/sex/group were salected as parents and treated for at least 10 weeks prior
to mating, mating, and 3 weeks each of gestation and lactation. In the FO generation, one maein 7.5 ppm
treatment group died during week 13 and one femae in 15 ppm group died during week 18. Inthe F1
generation, one mae in the 7.5 ppm group died during week 36, one mae in the 20 ppm group was
euthanized during week 18, one femade in control died during week 17 and in the 20 ppm, one femae
died and one fema e was euthanized during week 18. None of the mortalities were treatment-related.
There were no treatment-related clinical Sgns nor effect upon food consumption. The reproductive
parameters were not affected by the trestment. There were no treatment-related effects upon the
development of the pups. No adver se effect indicated. Parental NOEL : 20 ppm ((no effects noted at
the highest dose tested) (FO (M) 1.5 mg/kg/day, F1 (M) 1.7 mg/kg/day, FO (F) 1.4 to 3.1 mg/kg/day, F1
(F) 1.4 to 3.2 mg/kg/day), Reproductive NOEL : 20 ppm (no effects at highest dose tested) (FO (M)
1.5 mg/kg/day, F1 (M) 1.7 mg/kg/day, FO (F) 1.4 to 3.1 mg/kg/day, F1 (F) 1.4 to 3.2 mg/kg/day),
Developmental NOEL: 20 ppm (no effects at the highest dosed tested) (FO (M) 1.5 mg/kg/day, F1
(M) 1.7 mg/kg/day, FO (F) 1.4 to 3.1 mg/kg/day, F1 (F) 1.4 to 3.2 mg/kg/day), Study supplemental
(dose-response not established in the study) (Moore, 7/11/00)

TERATOLOGY, RAT

** 062; 169399; “A Developmenta Toxicity Study of D2341 in Rats’; (J.L. Schardein; WIL Research
Laboratories, Inc., Ashland, OH; Study No. WIL-155036; 6/5/97); Twenty five mated femae Sprague-
Dawley rats/sex were dosed oraly by gavage with 0, 10, 100 or 500 mg/kg/day of D2341 (lot no.
PP159981-B) (purity: 92.5%) from day 6 through day 15 of gestation. The mean food consumption
during the entire dosing period and mean body weight gain during the first 3 days of dosing of the 100 and
500 mg/kg/day trestment groups were lower than those vaues for the control group (p<0.01). There
were no gpparent treatment-rel ated effects upon the development of the fetuses. Although the %
postimplantation loss was sgnificantly increased for the 100 and 500 mg/kg/day treatment groups, the
response was not dose-related and the % loss/litter in the 100 and 500 mg/kg/day group was within the
range of the historical control vaues (2.2 to 13.5%). No adver se effect indicated. Materna NOEL:
10 mg/kg/day (based upon the reduced food consumption and reduced body weight gain noted for the
100 and 500 mg/kg/day trestment groups) Developmental NOEL : 500 mg/kg/day (HTD); Study
acceptable. (Moore, 1/5/00)

TERATOLOGY, RABBIT

** 061; 169398; “A Developmentd Toxicity Study of D2341 in Rabbits’; (J.L. Schardein; WIL
Research Laboratories, Inc., Ashland, OH; Study No. WIL-155037; 6/5/97); Twenty atificialy
inseminated femae New Zealand White rabhbits were dosed orally by gavage with D2341 (lot no.
PP159981) (purity: 92.5%) from day 7 through day 19 of gedtation at O, 10, 50 or 200 mg/kg/day. One
fema e each aborted in the control, 50 and 200 mg/kg/day groups on days 21, 20 and 26, respectively.
Two femaes in the high dose group suffered tota resorption of their offspring. All of these resorptions
occurred early in gestation. There was no trestment-related effect on body weight gain or food
consumption. There was no apparent trestment-related effect upon the development of the fetuses. No
adver se effectsindicated. Materna NOEL : 200 mg/kg/day (HTD), Developmental NOEL : 200
mg/kg/day (HTD); Study acceptable. (Moore, 1/4/00)

061; 169398; “Range-finding Developmenta Toxicity Study in New Zedand White Rabhits’; (K.H.
Denny; MPI Research, Mattawan, MI; Study ID.: 399-182; 5/7/96); Five atificidly inseminated
fema es/group were dosed oraly by gavage with 0, 125, 250, 500, 750 or 1000 mg/kg/day of D-2341
(purity: 90.1%) from day 7 through day 20 of gestation. One control femae died on gestation day 6.
Three of the 250 mg/kg females aborted on days 10, 13 and 13. One 500 mg/kg female was euthanized
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in extremis on day 14 and two other animals aborted on days 12 and 14, respectively. One 750 mg/kg
anima was found dead on day 10 and the other 4 females aborted on days 13, 14, 14, and 15. Two
1000 mg/kg femaes died on days 4 and 14 and one animal aborted on day 14. Body weight gain was
affected in a dose-related manner a 500 mg/kg/day and greater. Maternal NOEL : 125 mg/kg/day
(based upon the increased number of abortionsin the 250 mg/kg group), Developmental NOEL : can not
be established due to the low number of femaes carrying to term in the higher dose groups.
Supplemental Study. (Moore, 1/3/00)

GENE MUTATION

** 063; 169400; “Bacterid Reverse Mutation Assay with an Independent Repeat Assay (Ames Assay)”;
(V.O. Wagner and N. Coffman; Microbiologicad Associates, Inc., Rockville, MD; Study No.

G96A J85.502001; 7/9/96); S. typhimurium strains TA98, TA100, TA1535 and TA1537 and E. coli
strain WP2 uvrA were trested using the plate incorporation method for 48 to 72 hours at 37° C with
D2341 (lot no. PP159945, purity: 90.2%) at concentrations ranging from 10 to 5000 ng/plate under
conditions of +/- activation. Two trids were performed. Each trestment levd was plated in triplicate. An
Aroclor 1254-induced rat liver SO fraction was used to metabolize the test materiad. There was no
trestment-related increase in the incidence of reverse mutation. No adver se effect indicated. Study
acceptable. (Moore, 1/13/00)

** 065; 169402; “In Vitro Mammdian Cedl Gene Mutation Test with an Independent Repeat Assay
(Mouse Lymphoma Mutagenesis Assay)”; (R.H.C. San and J.J. Clarke; Microbiologica Associates, Inc.,
Rockville, MD; Study No. G96A.J85.702001; 9/30/96); Mouse lymphoma L5178Y cdls (clone 3.7.2C
(TK*")) were trested with D2341 (lot no. PP159945, purity: 90.2%) at concentrations ranging from 5 to
50 ny/ml (nonactivation) and 25 to 1000 ng/ml (activation) for 4 hours at 37° C. Two independent trids
were performed with duplicate culturestrestment level and 3 replicates per culture. An Aroclor 1254-
induced rat liver S9 fraction was used to activate the test materid. Cdl viability and mutation frequency
were determined and compared to the solvent control level. Mutant colonies were Sized over arange of
0.2 to 1.1 mm for the solvent and postive control samples. The mutant frequency of the solvent control
for both of the activated assays was much higher than frequencies of the treated samples. Although these
results cal into question the validity of the solvent control vaues, the study results for the trested samples
did not indicate any increase in the mutation frequency. No adver se effect indicated. Study
acceptable. (Moore, 1/11/00)

CHROM OSOME EFFECTS

** 066; 169403; “In Vitro Mammalian Cytogenetic Test with an Independent Repeat Assay”; (R. Gudi
and E.H. Schadly; Microbiologica Associates, Inc., Rockville, MD; Study No. G96A J85.335; 12/3/96);
Chinese Hamgter Ovary cdls (CHO-K ;) (CCL 61) were incubated with D2341 (lot no. PP159945;
purity: 90.2%) at concentrations ranging from 12 to 375 ng/ml (nonactivated, Trid #1), 20 to 1250 ng/mi
(activated, Trid #1), 12 to 94 ng/ml (nonactivated, Trid #2) or 20 to 236 ngy/ml (activated, Trid #2) at
37° C. InTrid #1, both nonactivated and activated samples received 6 hours of treatment and an
additiona 14 hours of incubation. In Tria #2, nonactivated samples received 20 or 44 hours of treatment.
The activated samples received 6 hours of treatment followed by 14 or 38 hours of incubation. In both
assays, the cdlls were incubated the last 2 hours with Colcemid prior to fixation. All of the incubations
were performed with duplicate cultures. An Aroclor 1254-induced rat liver SO fraction was used to
metabolize the test materid. There was no treatment-related increase in the percentage of cels with
chromosomal aberrations. No adver se effect indicated. Study acceptable. (Moore, 1/13/00)

DNA DAMAGE

** 064, 169401; “Micronucleus Cytogenetic Assay in Mice’; (R. Gudi; Microbiological Associates, Inc.,
Rockville, MD; Study No. G96A.J85.122; 10/4/96); Five mae mice/group/time point were dosed
intraperitonedlly (ip) with 0, 96, 192, or 384 mg/kg of D2341 (lot no. PP159945) (purity: 90.2%).
Likewise, five femae mice/group/time point were dosed ip with 0, 50, 100 or 200 mg/kg. An additiona
five males and five females each were dosed at 384 and 200 mg/kg, respectively. For the postive
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control, five mice/sex were dosed with 60 mg/kg of cyclophosphamide. Treated animals were euthanized

at 24, 48 and 72 hours after dosing. The animas treated with the positive control were euthanized 24

hours after dosing. Femora bone marrow was harvested and evaluated for the presence of micronucle in

polychromatic erythrocytes (PCE). One thousand polychromatic erythrocytes were evaluated per animd.
Three of the maesin the 384 mg/kg trestment group died. Treatment-related sgnsincluded lethargy.

Trestment with the test materia did not result in an increase in the number of micronuclel per 1000 PCE's.
No adver se effect indicated. Study acceptable. (Moore, 1/6/00)

NEUROTOXICITY
No study submitted
SUBCHRONIC STUDIES

059; 169396; “90-Day Dietary Toxicity Study in Rats with D2341” (J. A. Trutter, Covance
Laboratories Inc., Vienna, VA., Covance Study No.: 798-227, 06/06/97). D2341 Technical Grade (Lot
# DS042895; 91 % purity) was administered to 4 groups of Crl:CD®BR rats (10/sex/group) ad libitum in
the diet for at least 90 days at dosage levels of 0, 40, 200, and 400 ppm. All animals survived the study.
No compound-related clinica Sgns, ophthalmoscopic observations, serum chemistry changes, or
urinalysis findings were observed in any of the test groups. Neurobehaviora testing showed no evidence
of any compound-related effects. At necropsy, none of the macroscopic tissue changes were attributable
to adminigration of the test materid. The dietary administration of D2341 resulted in dose-related effects
on body weight (7 to 16% reduction), food consumption (8 to12% reduction), clinica hematology (i.e.,
reduced erythrocyte count, hemoglobin, and hematocrit values), and histopathologica changes (i.e, liver,
spleen and adrena cortex) in the 200 and 400 ppm groups compared to the controls. No adver se
effects. NOEL (M/F): 40 ppm; (M): 2.7 mg/kg/day; (F): 3.2 mg/kg/day, based on changesin body
weight, food consumption and clinical hematology at 200 and 400 ppm (p < 0.05) and aso
histopathologica changesat > 200 ppm. Acceptable. (Eya, 01/31/99).

060; 169397; “90-Day Dietary Toxicity Study in Dogs, Test Article: D2341” (E.I. Goldenthd, MPI
Research, Mattawan, M1, Laboratory Study Identification No.: 399-191, 08/20/97). D2341 Technica
Grade (Lot # PP159981B; 92.4 % purity) was administered to 3 groups of beagle dogs (4/sex/group) in
the diet for 92-93 days at dosage levels of 0, 40, 400, and 1000 ppm. All dogs survived to study
termination. No test materia related clinica signs, macroscopic pathologica changes, or significant finding
in the ophthalomologica and physical examination were observed. Body weight gain for dogs at 1000
ppm was dightly decreased, and the food consumption was lower in (F): 400 and 1000 ppm compared
to controls. The mogt significant hematologica findings were decreased erythrocytes, hemoglobin and
hematocrit at 400 and 1000 ppm. A compensatory increase in reticulocyte counts, mean corpuscular
volume, incidence of anisocytoss, and platelet counts occurred aswell. Cholesterol, dkaline
phosphatase, and bilirubin values were increased in maes at 1000 ppm. Absolute and relative liver
weights were increased at 400 and 1000 ppm. Microscopicaly, the test materia related hepatoce lular
hypertrophy was seen in (F): 400 ppm, and (M/F): 1000 ppm. Also, atest materid related brown
pigment was present in Kupffer cells at 400 and 1000 ppm dogs. No adver se effects. NOEL (M/F):
40 ppm (M: 0.9 mg/kg/day; F. 1.3 mg/kg/day) based on the hepatoce lular hypertropy, changesin
Kupffer cdls, and reduction of erythrocytes, hemoglobin and hematocrit at 400 and 1000 ppm.
Acceptable. (Eya, 02/07/00).

058; 169395; “21-Day Dermd Toxicity Study in Rats, Test Article: D2341” (E. |. Goldenthad, MPI
Research, Mattawan, M., Laboratory Identification No.: 399-197, 10/20/98). D2341 (Lot #
PP159981B; 92.5 % purity) was administered by dermal application 6 hourg/day for 21-22 daysto 3
groups of Sprague Dawley [Crl:CD® (BR)] VAX/Plusrats (10/sex/group) at dosage levels of 80, 400,
and 1000 mg/kg/day. All rats survived to study termination. No changes were observed in the clinica
sgns, clinica vaues, ophthamologica examinations, and macroscopic pathology. Very dight derma
irritation, which was not congdered toxicologicaly sgnificant, was observed in the treated animas. Body
weight reductions were observed in (M/F):1000 mg/kg/day and in (F):400 mg/kg/day. Food consumption
was reduced a 400 and 1000 mg/kg/day. Reduction in erythrocyte counts, hemoglobin, and hematocrit
were observed in (F):1000 mg/kg/day, and lower hemoglobin values were observed in (M):1000
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mg/kg/day. Tota bilirubin was dightly increase a 1000 mg/kg/day in femaes. A mild increase in urinary
ketones, protein, and specific gravity, and a decrease in the urine volume were seen at 400 and 1000
mg/kg/day. Absolute and/or relative spleen weights were increased at 1000 mg/kg/day. Microscopic
increases of extramedullary hematopoiesis of the spleen were seen at 400 and 1000 mg/kg/day. Systemic
NOEL (M/F) = 80 mg/kg/day, based on extramedullary hematopoiesis of the spleen and body welght
reduction in both sexes (technica grade materia). Derma NOEL (M/F) = 1000 mg/kg/day (no effect at
highest dose tested). Acceptable. (Eya, 01/24/00).

METABOLISM

** 114; 174371; “Metabolism of [*C] D2341 in Rats’; (R.H. McClanahan; Department of
Environmenta and Metabolic Fate, Department of Toxicology and Anima Metabolism, Ricera, Inc.,
Painesville, OH; Study No. 6455-95-0089- EF-OOl'i 3/26/98); Sprague-Dawley Crl:CD/BR rats of both
sexes were dosed with either 10 or 1000 mg/kg of [*C] D2341 (lot no. CSL-94-516-73-20,
radiochemica purity: > 98%, specific activity: 34.4 mCi/mmol, label on the aromatic ring, D2341
(unlabeled), lot no. AC-1398, purity: 99.6%) by ord gavage. In the Digtribution, Metabolism and
Excretion study, 5 animals/sex/group were dosed and urine and feces were collected for 7 days. Inthe
Biliary study, 3 animals/sex/group with cannulated bile ducts were dosed and urine, feces and bile were
collected for 72 hours. The Pilot Pharmacokinetic and Pharmacokinetic sudies were performed in which
3 animas/sex/group and 5 anima s/'sex/group, respectively, were dosed. In the pilot study, urine and feces
for collected for 4 days and blood samples were collected viaa jugular cannulafor 72 hours. Inthe main
study, urine and blood were collected for 4 days from the animas in the 10 mg/kg treatment group. In the
1000 mg/kg group, urine, feces and blood were collected for 7 days. In the Tissue Digtribution study, 9
animas/'sex/group were dosed. In the 10 mg/kg group, 3 animas/'sex/time point were seridly euthanized
at 6, 24 and 48 hours after dosing. 1n the 2000 mg/kg group, 3 animas/sex/time point were euthanized a
18, 42 and 72 hours post-dose. Urine and feces were collected a designated intervals. Tissue samples
from Digtribution, Metabolism and Excretion study and the Tissue Digtribution study were processed for
the presence of radiolabdl. Radiolabeled materids were isolated from the urine and feces derived from
the Digtribution, Metabolism and Excretion and the Biliary studies and structuraly andyzed for a
metabolic profile. The predominant route of excretion for both doses was viathe feces. For the 10 mg/kg
group, 66% of the administered dose (AD) was recovered in the feces with 75 to 82% of that tota
excreted in the first 24 hours. Radiolabel recovered in the urine and cage wash congtituted 27 to 29% of
the AD dfter 7 days. For the 1000 mg/kg treatment group, the percentage of AD recovered in the feces
up to 7 days post- dose was 82% with 46 to 57% of thet total recovered in the first 24 hours. The
percentage of AD isolated in the urine and cage wash was 10 to 15%. The Biliary study demonstrated
that the bile was a significant pathway for excretion by the 10 mg/kg trestment group with 69 to 74% of
the administered dose recovered in the bile up to 72 hours after dosing. In contrast, for the high dose
group, 21 to 26% of the dose was isolated in the bile by 72 hours. Recovery in the feces of the 10 mg/kg
group was limited to 7 to 8% of the AD as compared to 56 to 64% of the AD for the 1000 mg/kg group.
A dgnificant fraction of the AD for the high dose group was not being asorbed. The following
pharmacokinetic parameters were derived: tmax, 5 and 6 hours and 18 to 24 hours for males and femaes
of the 10 mg/kg and 1000 mg/kg groups, respectively, Cmax, 6.4 and 5.6 ng equiv./g and 119 and 71 ng
equiv./g for the males and femalesin the 10 mg/kg and 1000 mg/kg groups, respectively, and t1/2, 11.5
and 13.3 hours and 12 and 15.6 hours for males and femaesin the low and high dose groups,
repectively. In the Tissue Didribution study, among the 10 mg/kg animas, maxima residue levels were
noted at 6 hours with none of the radiolabel being sequestered in any of the tissues. Inthe 1000 mg/kg
group, maxima residue levels were noted in a mgjority of the tissues at 18 hours post-dose for the maes
and 42 hours post-dose for the females. For some of the organs, appreciable levels of radiolabe were il
evident at 7 days (e.g., spleen, red blood cell, liver, and kidney). Andysis of the radiolabeled moieties
recovered in the feces reveded a number of modifications of the parent compound. Hydrazine oxidation,
demethylation, ring hydroxylation, separation into biphenyl and hydrazinecarboxylic acid moieties and
conjugetion with glucuronic acid or sulfate. For the 10 mg/kg group, identified moieties extracted from the
feces condtituted 39% of the AD. The predominant compounds were D2341 glucuronide (6.3 to 8.9%
of AD), D2341 (4.8 to 7.2% of AD) and A1530 (biphenyl, 4-hydroxy) (5.5to 7.1% of AD). In
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contragt, for the 1000 mg/kg group, the parent compound which was recovered in the feces condtituted
48 to 61% of the AD. D2341 glucuronide congtituted 4.7 to 5.6% of the AD. The primary moieties
recovered in the urine were conjugates of D9560 (p, p’-biphenol) or sulfates of D9560 and A1530. The
total of these compounds congtituted 19 to 21% of the administered dose for the 10 mg/kg group and 6
to 7% of the administered dose for the 1000 mg/kg group. Mgor metabolites identified in the bile were
A1530 (17 to 20% of AD in the 10 mg/kg group and 2.1 to 2.5% of the AD in the 1000 mg/kg group),
D9477 (biphenyl, 4-hydroxy, 4’ -methoxy) (17 to 19% of the AD in the 10 mg/kg and 2.8% of the AD in
the 1000 mg/kg group) and D2341 glucuronide (9 to 12% of the AD in the 10 mg/kg and 9 to 13% of
the AD in the 1000 mg/kg group). Overdl, the test material was well absorbed at the low dose,
metabolized and conjugated before being excreted in the bile. At the high dose leve, amuch lower
percentage of the dose was absorbed. Study acceptable. (Moore, 7/25/00)

067; 169404, “Pilot Study of the Routes of Elimination of Radiolabd Following Ora Adminigtration of
14C-D2341 to Sprague-Dawley Rats’; (J.C. Andre and R.H. McClanahan; Department of Toxicology
and Anima Metabolism, Ricerca, Inc., Painesville, OH; Project ID No. 95-0045; 2/21/97); Two
animals'sex/group were dosed by ora gavage with 10 or 1000 mg/kg of [**C] D2341 (specific activity:
34.4 mCi/mmol, radiochemica purity>98%, chemicd purity>98%, chemicd purity of nonradiolabe:
99.6%). Expired air, urine and feces were collected for 7 days. The data are useful in providing an initia
assessment of the digposition of the test materid intherat. The administered radiolabel waslargely
recovered within 7 days. The recovery was more rapid in the lower dose group with greater than 85% of
the dose accounted for within 48 hour post-dose, largdly in the feces. The recovery was more prolonged
in the 1000 mg/kg with the greater part of the dose accounted for between 3 and 7 days post-dose and
amogt entirely in the feces. There was no apparent sex-related difference in the sudy results. The low
level of radiolabdl trapped in the expired air was a function of the labe being postioned on the arométic
ring and being minimally metabolized. The data were insufficient to eucidete the percentage of the
administered dose which may have been absorbed. Timed blood sampling and bile duct cannulation are
required in order to determine the extent to which the test material was absorbed from the gastrointestina
tract and excreted via the bile into the feces. Supplemental study. (Moore, 1/14/00)



